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Seismic attenuation at low frequency has previously been modeled
using two approaches: (1) Examination of all possible microstruc-
tural dislocation mechanisms that involve irrcversible thermo-
dynamics [Minster and Anderson 196'1, P.Trans. R. S. Lond. A,
299]; (@ Parameterized superposition of onc-dimensional analoguc
springs and dashpots, usually consisting of a lhrcc-parameter stan-
dard lincar solid arrangement [Liuet al. 1976, G.J.R.A.S., 47].
The first approach is appealing in that a strong connection is made
between micromechanical dissipation and shor(-term creep that can
be studied in the laboratory. The second approach has the advan-
tage of providing a robust ‘fit’ to actual seismic observations, but
haslittle intrinsic physical content. 1lcrc we present an entirely
ncw approach that is based upon composite theory of viscoclastic
materials. The model consists of viscoelastic inclusions embedded
in a viscoclastic matrix. The model has the unique advantage that
it canbe constrained by seismic observations of lateral Yiarth struc-
ture. At the heart of this rheological approach is construction of a
generalized self-consistent scheme (GSCS). A two-dimensional
constitutive equation is derive.d that contains a very natural tran-
sientcreep behavior.  The stress evolution of a two-phase media in
a pure-shear creep test is discussed in detail. All of the effective
propertics of this composite rheology arc controlled by a single set
of isotropic €elastic constants, ¥* and p°, two viscosities, v andy’
(for matrix and particulate phases, respectively)and the volume.
concentration, ¢, of heterogencitics.  The relevant  dimensionless
parameters are v s X /U, ¢ and R:n/. For k <<1 the predicted
()(m) diagram consists of a single low frequency peak and a single
higher frequency valley. All interpretations of mantle tomographic
imaging imply lateral temperature contrasts of O 1(K) °C or greater.
High temperature crecp mechanisms imply orders of magnitude in
lateral viscosity variation. Superposition of N phases of varying
dimensionless viscosities R, R,, ... R, .,. Ryand concentrations
isdiscussed.
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